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In the title compound, C17H20N2O3, the methoxyphenyl unit is 
disordered over two sets of sites in a 0.715 (4):0.285 (4) ratio. 
The pyrazole ring forms dihedral angles of 55.88 (16) and 
72.6 (4)° with the benzene rings of its major and minor 
components, respectively. The cyclohexane ring adopts a chair 
conformation and its C— N bond is in an equatorial 
orientation. In the crystal, molecules are linked into inversion 
dimers by pairs of O— H- ■ O hydrogen bonds, generating 
Rl(8) loops. 



Experimental 

Crystal data 

M, = 300.35 
Monoclinic, P2^/c 
a = 12.0722 (9) A 
b = 12.7180 (9) A 
c = 11.7739 (8) A 
= 118.698 (1)° 

Data collection 

Bruker SMART APEXII DUO 
CCD diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2009) 
r^„ = 0.967, T^^ = 0.987 

Refinement 

R[F^ > 2a{F^)] = 0.056 

wR(F^) = 0.159 

5 = 1.03 

4585 reflections 

239 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1585.6 (2) A^ 
Z = 4 

Mo Ka radiation 

= 0.09 mm"' 
r = 296 K 

0.39 X 0.20 X 0.15 mm 



24474 measured reflections 
4585 independent reflections 
2766 reflections with / > 2a(I) 
Ri„, = 0.049 



17 restraints 

H-atom parameters constrained 
Ap^ = 0.21 e A-' 
Apmin = -0.28 e A"' 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


02-H102-01' 


0.91 


1.73 


2.640 (2) 


174 


Symmetry code: (i) —x, - 


-y + l.-z- 


h2. 







Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure; SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure; SHELXTL; molecular graphics; SHELXTL; software used 
to prepare material for publication; SHELXTL and PLATON (Spek, 
2009). 



Related literature 

For bond-length data, see: Allen et al. (1987). For related 
structures and medicinal background to pyrazole derivatives, 
see: Fun et al. (2010fl,fc, 2011). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). For ring conformations, see: Cremer & 
Pople (1975). 




t Thomson Reuters ResearcherlD: A-3561-2009. 
§ Thomson Reuters ResearcherlD: A-5525-2009. 
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l-Cyclohexyl-5-(4-methoxyphenyl)-l//-pyrazole-4-carboxylic add 
H,-K. Fun, C. K. Quah, B, Chandrakantha, A, M, Isloor and P. Shetty 

Comment 

As part of our ongoing structural studies of pyrazole derivatives (Fun et ai, 2010fl, 2010fo), we now describe the synthesis 
and structure of the title compound, (I). 

The molecular structure is shown in Fig. 1. The methoxy phenyl moiety (03/C4-C9/C17) is disordered over two sets 
of sites with refined site occupancies of 0.715 (4): 0.285 (4). The pyrazole ring (N1/N2/C1-C3) forms dihedral angles of 
55.88 (16) and 72.6 (4)° with the benzene rings (C4-C9) of major and minor components of the methoxy phenyl moiety, 
respectively. Bond lengths (Allen et al. , 1987) and angles are within normal ranges and are comparable to related structures 
(Fun et ai, 2010fl, 2010fo, 2011). The cyclohexane ring (C10-C15) adopts a chair conformation with puckering parameters 
(Cremer & Pople, 1975) Q = 0.571 (2) A, 0 = 1.0 (2)° and (p = 300 (19)°. 

In the crystal (Fig. 2), molecules are linked into inversion dimers by pairs of 02-H102 - 01 hydrogen bonds (Table 1), 
generating eight-membered R 2(8) ring motifs (Bernstein et ai, 1995). 

Experimental 

A mixture of ethyl-3-(dimethylamino)-2-(4-methoxy phenylcarbonyl) prop-2-enoate (2.0g, 0.0088 mol) and cyclohexyl hy- 
drazine (1.0 g, 0.0096 mol) in absolute ethanol (20 ml) was refluxed for 2h. On cooling, the separated colorless needle- 
shaped crystals of 5-(4-methoxy phenyl)-! -phenyl- l//-pyrazole-4- carboxylic acid ethyl ester were collected by filtration 
(yield: 2.0 g, 86%, m.p.: 390-395K). To a stirred solution of ester (1.0 g, 0.0031 mol) in THF with water (1:1, 20 ml) was 
added lithium hydroxide (0.26 g, 0.0062 mol) and the mixture was stirred at RT for 6h. The reaction mixture was concen- 
trated and acidified with 10% citric acid solution. The solid that separated out was filtered and dried under high vacuum to 
afford title compound as colorless crystalline solid. Compound was recrystallized from methanol to yield colourless needles 
(yield: 1.5 g, 83%, m.p. 413-418K). 

Refinement 

Atom H102 was located in a difference Fourier map and refined using a riding model with 02-H102 = 0.9133 A and 
L'iso(H) = 1.5 (7eq(0). The remaining H atoms were positioned geometrically and refined using a riding model with C-H 
= 0.93-0.98 A and (7iso(H) = 1.2 or 1.5 (7eq(C). A rotating-group model was applied for the methyl groups. The methoxy 
phenyl moiety (03/C4-C9/C17) is disordered over two positions with refined site occupancies of 0.715 (4): 0.285 (4). 
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Figures 



Fig. 1. The molecular structure of the title compound showing 30% probability displacement 
ellipsoids for non-H atoms. Both major and minor components of disorder are shown. 



Fig. 2. The crystal structure of the major component of the title compound, viewed along the 
a axis. H atoms not involved in hydrogen bonds (dashed lines) have been omitted for clarity. 



1 -Cyclohexyl-5-(4-methoxyphenyl)-1 H-pyrazole-4-carboxylic acid 



Crystal data 




C17H20N2O3 


^"(000) = 640 


M,.= 300.35 


Dx= 1.258 Mgm"^ 


Monoclinic, P2i/c 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 5000 reflections 


a = 12.0722 (9) A 


0 = 2.5-29.8° 


6=12.7180 (9) A 


H = 0.09 mm"^ 


c= 11.7739 (8) A 


r=296K 


|3= 118.698 (1)° 


Needle, colourless 


F= 1585.6 (2) A^ 


0.39 X 0.20 X 0.15 mm 


Z = 4 





Data collection 

Bruker SMART APEXII DUO CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and CO scans 

Absorption coiTection: multi-scan 
(SADABS; Bruker, 2009) 
rn,i„ = 0.967, rn.ax = 0.987 
24474 measured reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 





4585 independent reflections 

2766 reflections with / > 2o(I) 
i?i„t = 0.049 

emax = 29.9°, e„i„=1.9° 

/! = -16^16 

A: = -17^17 
/=-16^16 



Refinement 

2 

Refinement on F 
Least-squares matrix: full 
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R[F^ > 2a(F^)] = 0.056 

wR(F^) = 0.159 

S= 1.03 

4585 reflections 
239 parameters 
17 restraints 



Hydrogen site location: inferred irom neighbouring 

sites 

H-atom parameters constrained 

w = l/[a^(Fo^) + (0.0614P)^ + 0.3536P] 

where P = (Fo^ + 2FcV3 

(A/a)max = 0.001 

Apmax = 0.21 eA"3 

Apmin = -0.28 e A"^ 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the fiiU covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F'^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


tl- *IJ! 


Occ. (<1) 


01 


0.07405 (12) 


0.45236 (14) 


0.92263 (12) 


0.0870 (5) 




02 


0.15254(12) 


0.47797 (13) 


1.13352 (11) 


0.0814 (5) 




H102 


0.0749 


0.4999 


1.1195 


0.122* 




03A 


0.1055 (2) 


0.39532 (19) 


0.44671 (17) 


0.0769 (8) 


0.715 (4) 


C4A 


0.2726 (5) 


0.3627 (5) 


0.8457 (5) 


0.0409(10) 


0.715 (4) 


C5A 


0.1549 (3) 


0.3174 (3) 


0.7674 (3) 


0.0528 (7) 


0.715 (4) 


H5AA 


0.1137 


0.2823 


0.8057 


0.063* 


0.715 (4) 


C6A 


0.0978 (4) 


0.3237 (3) 


0.6330 (3) 


0.0573 (9) 


0.715 (4) 


H6AA 


0.0206 


0.2909 


0.5820 


0.069* 


0.715 (4) 


C7A 


0.1563 (3) 


0.3787 (3) 


0.5760 (2) 


0.0489 (6) 


0.715 (4) 


C8A 


0.2749 (3) 


0.4202 (2) 


0.6523 (3) 


0.0523 (7) 


0.715 (4) 


H8AA 


0.3168 


0.4540 


0.6139 


0.063* 


0.715 (4) 


C9A 


0.3314(3) 


0.4121 (2) 


0.7843 (3) 


0.0453 (6) 


0.715 (4) 


H9AA 


0.4115 


0.4405 


0.8341 


0.054* 


0.715 (4) 


C17A 


-0.0253 (3) 


0.3757 (3) 


0.3667 (3) 


0.0861 (11) 


0.715 (4) 


H17A 


-0.0504 


0.3991 


0.2802 


0.129* 


0.715 (4) 


H17B 


-0.0727 


0.4129 


0.3999 


0.129* 


0.715 (4) 


H17C 


-0.0413 


0.3016 


0.3657 


0.129* 


0.715 (4) 


03B 


0.0427 (5) 


0.3332 (4) 


0.4351 (5) 


0.0707(18)* 


0.285 (4) 


C4B 


0.2589 (16) 


0.3476 (14) 


0.8323 (13) 


0.043 (3)* 


0.285 (4) 


C5B 


0.1646 (8) 


0.2768 (6) 


0.7716 (8) 


0.051 (2)* 


0.285 (4) 


H5B 


0.1475 


0.2291 


0.8211 


0.061* 


0.285 (4) 


C6 


0.0940 (9) 


0.2735 (8) 


0.6402 (9) 


0.059 (2) 


0.285 (4) 


H6B 


0.0277 


0.2259 


0.6006 


0.070* 


0.285 (4) 



sup-3 



supplementary materials 





u. iziy ( /j 


A 1 /I AT 

U.34U / yp) 


U.JDOU ( /) 


A A/1 ^ z' 1 0\* 

U.U430 (16) 


A TO^ { A\ 
U.ZOJ (4) 


Cod 


A T 1 nc (Ci\ 

u.ziyD (yj 


U.411 j {/) 


A C'^ A(\ /OA 

U.OZ4U (o) 


A A/iA *">\* 

U.UoU (z )^ 


A TOC { A\ 
U.ZOJ (4) 


Mod 


A T50A 


A /ICCI 

U.4DD1 


U.J /Z / 


A ATI* 
U.U/Z* 


A '^OC ( A\ 

U.ZOJ (4) 




A 1000 /0\ 

U.zooo (oj 


A /I 1 iCO /0\ 

U.4100 (oj 


U. /D /o (y) 


U.Uoz (3 y 


A IOC ( A\ 

U.ZOJ (4) 


riyD 




A A /^ZA 

U.4dj4 


u. /y /o 


U.U /4 


A TO^ { A\ 

U.Zoj (4) 


( ' 1 

CI /D 


A A/1Q/1 /I AA 


A /I 1 /I O /'7\ 

U.414y {/) 


u.3joy (lu) 


A Am /'3\* 

u.uyz (J )^ 


A TO^ ( A\ 

U.ZOJ (4) 


xli /JJ 


_A A1 -5 A 


U.4Uj4 


U.ZOo4 


U.l JO 


U.ZoJ (4) 


Ml /Ji 


A 1 1 A 


A yl 1 C7 

U.41D / 


U.ioi / 


A 1 "50* 

U.ljo'^ 


A IOC t A\ 

U.ZOJ (4) 


XJ1 IT! 

Mi /r 


A A11Q 


A /I Q 1 T 

U.451Z 




A 1 1Q* 

U.l JO 


A OQC (A\ 

U.ZOJ (4) 


IN i 


A /i/i A7a T'v 
U.440 / J (i-iij 


u.jZoy4 (1 1 j 


l.UOjjl (l-ii) 


A ACT/I CW 

U.U JZ4 (j ) 






U.4oZo4 \ V5 ) 


A -5/11 A1 /I A\ 

U.J41U1 (,i4J 


1 1 Q1 /ri /I -5^ 

i.iyioj (ij) 


U.UO/0 (4) 




Ci 




U.Jo444 (loj 


i.iyiio (lo) 


U.UojU (j) 




MiA 


A lOA/l 

U.35U4 


A A A1 ^ 


1 T/i^ 0 
l.ZUJO 


A ATO* 

U.U /o 




Cz 


A 10Q /IT /'I A\ 
U.Z0J4/ (14) 


A 1 C\Q CZ. (^ A\ 

U.JyoOJ (14) 


l.UoolU (1 j) 


A AO C ( A\ 

U.Ujzj (4) 




Ci 


A "inciC /I 
U.iz/DO (iij 


U.ioUoj (13) 


U.yo4zo (14) 


U.U4oU (j ) 






A ^niA /I '5^ 
U.j3z3y v^ij 


A T7AA^ /"I '2^ 

U.Z /UUj (13 ) 


1 ATA/I A ( \ Z\ 

i.uzy44 (Ij) 


A A/1 01 /'/I \ 

U.U4oZ (4) 




11 1 A A 

MlUA 


A AQQH 

U.4oo / 




A AT C A 

u.yjj4 


A ACQ * 

U.Ujo^ 






U.JOZDZ (1 /J 


A 1 iCO 1 O (^ A \ 

U.lOZlo (14) 


1 AA'l 1 A (^ o\ 

i.uyziy (i5) 


A A/CAT ( A\ 

(4) 




MiiA 


A AQAQ 


A 1 OOT 

U. IZZ / 


1 AAIQ 

i.uojy 


A A^O* 

U.U /z 




XJ1 1 D 


A /iAI 1 

U.oUzl 


A 1 /^no 


1 1 c 

1. lOJ J 


A AT) * 
U.U /Z^ 






iJ.OjU4J (lo) 


A 1 A1 CA /'I /I \ 

(J.lUzDU (14) 


I.UjoJj (lo) 


U.UozU ( J ) 






U.O/Zj 


A AaCC 

U.U3JJ 


l.lUl J 


U.U/4^ 




XJ1 ID 
MiZD 


A iCATI 

U.oU/z 


A AOO/I 

U.Uoo4 


A C\£.AC\ 

u.yo4u 


A AT/I* 

U.U/4* 




Cli 


A T/CATJ /"I 

u. /oyz^ (lOj 


A 1 /^nA /I 

U.loi /U (lo) 


1 AA1 T /">\ 

i.uyiz (z) 


A ATJ A { ii\ 
U.U /j4 (o) 




Ml jA 


A Q') 1 A 


U. 1Zj4 


l.UOZo 


A AQQ* 

U.Uoo 




XJ1 "30 


A O 1 T 1 

U.ol /I 


A 1 Tl C 
U. 1 / 1 J 


1 1 O/IC 

1 . 1 o4D 


A AOO* 

U.Uoo^ 




C14 


U. /:>oo4 (1 /J 


A T71 1A /I 

U.Z /1 10 (lo) 


l.UZOJ (Z) 


A AT^A { £i\ 

U.U /jU (o) 




H14A 


0.6976 


0.2632 


0.9351 


A AOO * 

0.056* 




H14B 


0.8159 


0.3103 


1.0555 


0.088* 




C15 


0.65178 (16) 


0.33218(14) 


1.0652 (2) 


0.0622 (5) 




H15A 


0.6952 


0.3460 


1.1575 


0.075* 




H15B 


0.6302 


0.3992 


1.0203 


0.075* 




C16 


0.16128 (15) 


0.44458(16) 


1.03370(16) 


0.0589 (4) 





Atomic displacement parameters (A^) 









^33 


^12 


^13 


jj23 


01 


0.0572 (7) 


0.1573 (15) 


0.0477 (7) 


0.0425 (8) 


0.0262 (6) 


0.0055 (8) 


02 


0.0613 (7) 


0.1362 (13) 


0.0527 (7) 


0.0334 (8) 


0.0323 (6) 


-0.0050 (7) 


03A 


0.0761 (14) 


0.1104 (18) 


0.0383 (10) 


0.0057 (13) 


0.0227 (9) 


0.0049 (10) 


C4A 


0.0356(19) 


0.051 (2) 


0.0423 (17) 


0.0014(13) 


0.0234(14) 


-0.0032 (16) 


C5A 


0.0468 (14) 


0.068 (2) 


0.0531 (15) 


-0.0086 (15) 


0.0315(12) 


-0.0019(14) 


C6A 


0.0447 (14) 


0.077 (2) 


0.0497 (16) 


-0.0107 (18) 


0.0226 (12) 


-0.0097 (17) 


C7A 


0.0523 (16) 


0.0575 (17) 


0.0399 (13) 


0.0057 (14) 


0.0246 (12) 


0.0014(12) 


C8A 


0.0507 (16) 


0.0666 (16) 


0.0485 (14) 


0.0042 (13) 


0.0308 (13) 


0.0101 (11) 


C9A 


0.0399 (14) 


0.0515(14) 


0.0479 (14) 


0.0012 (12) 


0.0237 (12) 


0.0039 (10) 


C17A 


0.0647(18) 


0.121 (3) 


0.0512(16) 


0.0264(19) 


0.0110(14) 


-0.0099 (16) 


C6 


0.047 (4) 


0.073 (6) 


0.059 (4) 


-0.013 (4) 


0.027 (3) 


-0.003 (4) 
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0.0501 (9) 


0.0872 (13) 


0.0474 (9) 


0.0161 (8) 


0.0297 (8) 


0.0036 (8) 



Geometric parameters (A, °) 



01 — C16 


1.227 (2) 


C8B — H8B 


0.9300 


02 — C16 


1.3007 (19) 


C9B — H9B 


0.9300 


02 — HI 02 


0.9133 


C17B — H17D 


0.9600 


03A — C7A 


1.357 (3) 


C17B — H17E 


0.9600 


03A — C17A 


1 419 f4) 


C17B — H17F 


0.9600 


C4A — C9A 


1.384 (4) 


Nl — C3 


1.3546 (19) 


C4A — C5A 


1.394(5) 


Nl — ^N2 


1.3660(18) 


C4A — C3 


1.436 (5) 


Nl — CIO 


1.4671 (18) 


C5A — C6A 


1 393 (4) 


N2 — CI 


1.318 (2) 


C5A— H5AA 


0.9300 


CI— C2 


1.397 (2) 


C6A— C7A 


1.376 (4) 


CI— HIA 


0.9300 


C6A— H6AA 


0.9300 


C2— C3 


1.392 (2) 


C7A— C8A 


1.379 (4) 


C2— C16 


1.457 (2) 


C8A— C9A 


1.368 (4) 


CIO— C15 


1.515 (2) 


C8A— H8AA 


0.9300 


CIO— Cll 


1.517 (2) 


C9A— H9AA 


0.9300 


CIO— HlOA 


0.9800 


C17A— H17A 


0.9600 


Cll— C12 


1.520(2) 


C17A— H17B 


0.9600 


Cll— HI 1 A 


0.9700 


C17A— H17C 


0.9600 


Cll— HUB 


0.9700 


03B— C7B 


1.391 (8) 


C12— C13 


1.505 (3) 


03B— C17B 


1.416(10) 


C12— H12A 


0.9700 


C4B— C5B 


1.355 (12) 


C12— H12B 


0.9700 


C4B— C9B 


1.407 (13) 


C13— C14 


1.512(3) 


C4B— C3 


1.578(14) 


C13— H13A 


0.9700 


C5B— C6 


1.363 (10) 


C13— H13B 


0.9700 


C5B— H5B 


0.9300 


C14— C15 


1.521 (2) 


C6— C7B 


1.358 (10) 


C14— H14A 


0.9700 


C6— H6B 


0.9300 


C14— HUB 


0.9700 


C7B— C8B 


1.373 (9) 


C15— H15A 


0.9700 


C8B— C9B 


1.386(10) 


C15— H15B 


0.9700 


C16— 02— H102 


117.2 


N2— CI— HIA 


123.7 


C7A— 03A— C17A 


118.5(3) 


C2— CI— HIA 


123.7 


C9A— C4A— C5A 


117.3 (4) 


C3— C2— CI 


105.08 (14) 


C9A— C4A— C3 


121.9(4) 


C3— C2— C16 


129.32 (15) 
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CjA — C4A — C3 


1 O 

IzU.o (j) 


CI — Cz — Clo 


1 /^A /I C\ 

Izj.oU (1 j) 


Co A — C J A — C4 A 


Izl.z (jJ 


"\T1 

JN 1 — Cj — Cz 


1 AC /I A /" 1 '1\ 

1Uj.4U (13) 


Co A — C J A — ^rl J AA 


1 1 ft /I 


Ml r^'J f^A A 

JN 1 — Cj — C4A 


Izj.z (j) 


C4 A — CD A — r\.o AA 


1 1 Q /I 


i^O r^i C^A A 
Cz — Cj — C4A 


1110 /"l^ 
1 jl.Z (j ) 


C / A — Co A — C J A 


1 1 n /C <"5\ 

iiy.o \p) 


JN 1 — Cj — C4d 


Izj.o (o) 


C / A — CoA — ^rioAA 


IziJ.z 


Cz — Cj — C4B 


1 TA O /"OA 

IjU.o (oJ 


A t^C A XJiC A A 

C J A — CoA — ^rio AA 




XT 1 1 A 1 C 

JNl — ClU — Clj 


111 iCI /I 
lll.Ol (IjJ 


r\i A r^n a /^iC a 
Ui A — C / A — CoA 


11/1 A 

124 A (j J 


TVT 1 1 A 1 1 

JNl — ClU — Cll 


1 1 A "ift /I 

iiu.jy (ijj 


C\1 A A r^Q A 

(JiA — C / A — CoA 


1 1 1 

11 0.1 (j) 


z. /^iA /^ii 
C 1 J — C 1 U — C 1 1 


111 O^ /"I 

11 l.ZO (IjJ 


CoA — C / A — CoA 


line 

uy.j (z) 


JN 1 — ClU — HlUA 


1 AT O 
lU/.O 


r^c\ A /^o A r^n a 
CyA — CoA — C / A 


lzU.4 (ZJ 


/^1C /^1A XJ1AA 

CI J — ClU — HlUA 


1 AT O 
lU/.O 


/^n A r^Q A TUO A A 

C y A — C o A — hi o AA 


1 1 A O 

1 ly.o 


Cll — C 1 U — H 1 U A 


1 AT O 
lU/.O 


r^n A r^Q a tuo a a 
C / A — CoA — hlo AA 


1 1 A O 

1 ly.o 


ClU — Cll — ClZ 


1 1 A /I /I C\ 

11U.04 (1 jJ 


/^O A f^C\ A A A 

CoA — CVA — C4A 


lZl.5 (j) 


ClU — Cll — HI lA 


1 AA C 

luy.j 


r^o A r^c\ A xjn a a 
CoA — CVA — ^riyAA 


1 1 n 1 

iiy.i 


11 /^1 1 XJ1 1 A 

Clz — Cll — ^Hl lA 


1 Aft C 

luy.j 


r^A A r^c\ A Tun a a 
C4A — CvA — hlVAA 


1 1 n 1 

1 ly. 1 


i^lA TUIID 

ClU — Cll — HI Id 


1 AA Z. 

luy.j 


C/D (JJd CI /D 


117.3 (7) 


i^l'l i^ll LJ11D 

Clz — Cll — ^Hl Id 


1 Aft C 

luy.j 


C J D — C4d — CyrJ 


1 1 ft /I 1 \ 

iiy.j (iij 


XJ11A /^11 XJ11D 

HllA — Cll — ^HIId 


1 AO 1 

lUo.l 


C J D — C4d — Ci 


1 O 1 1 /ft\ 

izi.z (y) 


/^1'3 /^10 /^11 

Clj — Clz — Cll 


111 d /I c\ 
III.JZ (IjJ 


Cy D — C4d — C 3 


1 1 A 1 /ftA 

uy.j (y) 


CI J — Clz — HlzA 


1 AA T 

luy.j 


C4d — Cjd — Co 


1 T 1 A /"AA 

izi.y (yj 


/^11 /^ll LJ11A 

Cll — Clz — ^HIZA 


1 AA 1 

luy.j 


/^CD XJCD 

C4d — C JD — xi J D 


1 1 ft A 

iiy.u 


Clj — Clz — HlZD 


1 Aft "3 

luy.j 


Co — C JO — M J D 


1 1 ft A 


/^1 1 /^10 XJ1 

Cll — Clz — ^HlZD 


1 Aft 1 

luy.j 


C / rs — Co — C JD 


1 1 O ft /'0\ 

Uo.y {p) 


TUIOA i^lT Ul OD 

H 1 ZA — C 1 Z — H 1 ZD 


1 AO A 

lUo.U 


C / D — Co — Hod 


1 1A C 

IzU.j 


Clz CI J — C14 


1 1 A iQ ex z.\ 
UU. /o (1 j) 


Cjd — Co — Mod 


1 1A C 

IzU.j 


/^10 /^1 "5 XJ1 "5 A 

Clz — CI J — HI jA 


1 Aft C 

luy.j 


Co — C /D — Cod 


121.7 (7) 


C 1 4 — C 1 J — H 1 J A 


1 AA Z. 

luy.j 


Co — C /d — Ujd 


1 1 /I "7 /■'7\ 
114. / (/) 


/^lo TUIID 
C 1 Z — C 1 J — H 1 J D 


1 AA Z. 

luy.j 


/^OD /^^ID r\1T> 

Cod — C /D — (JJD 


IZJ.O (/) 


f~^^ A tuiqd 
C 14 — C 1 J — H 1 JD 


1 AA C 

luy.j 


/^^D /^OD /^no 
C / D — Cod — Cyo 


1 1 ft 1 /o\ 

iiy.j (oj 


TU1 1 A /^1 "5 TU1 "iD 

HI jA — CI J — HI JD 


1 AO 1 

lUo.l 


r^lTy /^OD TUOD 

C / D — Cod — Hod 


1 TA 1 

IzU.j 


C 1 J — C 1 4 — C 1 J 


111 n /I '7\ 
11 l.J / 


/^OD /^OD LJOD 

Cy D — C OD — Hod 


1 TA "5 

IzU.j 


r^'KI r^'K A TU1/1A 

Clj — C14 — H14A 


1 Aft /I 

iuy.4 


/^OD /^ftD /^/ID 

Cod — Cyo — C4d 


1 1 O O /ft\ 

iio.o (yj 


/^1C /^1 /I XJ1 /I A 

Clj — C14 — H14A 


1 Aft /I 

iuy.4 


/^OD /^no xjnD 
Cod — Cyo — Hyo 


1 1A iC 

IzU.o 


r^'X'l r^'K A TU1 /ID 

C 1 J — C 14 — H 14d 


1 Aft A 

iuy.4 


/^OD Tuno 
C4d — CVd — HVd 


1 TA /C 

IzU.o 


A TU1/1D 

CI J — C14 — H14d 


1 Aft A 

iuy.4 


Ujd — CI /d — HI 1\J 


1 AA C 

luy.j 


TU1/IA A TU1/ID 

H14A — C14 — H14d 


1 AO A 

lUo.U 


Ujd — Ci /d — HI /d 


1 Aft C 

luy.j 


/^1A /^1C /^1/1 

ClU — Clj — C14 


1 1 A O/C /I /l\ 

llU.zo (14J 


11 1 'TT-V 1 'TD TT 1 '7T7 

HI /JJ — CI /D — HI /D 


1 Aft C 

luy.j 


/^1A /^1C TU1 C A 

ClU — Clj — HljA 


1 Aft £. 

luy.o 


Ujd — CI /d — HI it 


1 Aft C 


i^l A i^l C TU1 C A 

C 14 — C 1 J — H 1 J A 


1 Aft 

luy.o 


HI i\j — CI /d — HI /r 


1 AA C 

luy.j 


1 A 1 C TU1CD 
ClU CI J HI JD 


1 AA C 

luy.o 




100 s 

lyfy.j 


pi 4 pi^ 


1 00 fs 

i U7.0 


C3 — Nl — ^N2 


112.92 (12) 


H15A — C15 — H15B 


108.1 


C3 — Nl — CIO 


128.51 (13) 


01 — C16 — 02 


122.41 (15) 


N2 — Nl — CIO 


118.26 (12) 


Ol — C16 — C2 


123 66 (\S\ 

X ^\J\J I X »/ 1 


CI— N2— Nl 


104.07 (13) 


02— C16— C2 


113.93 (14) 


N2— CI— C2 


112.52 (15) 






C9A— C4A— C5A— C6A 


-1.4 (8) 


CI— C2— C3— Nl 


0.32 (19) 


C3— C4A— C5A— C6A 


176.6 (4) 


C16— C2— C3— Nl 


179.92(18) 


C4A— C5A— C6A— C7A 


-2.3 (6) 


CI— C2— C3— C4A 


-173.6 (3) 
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CI /A — UjA — C /A — CoA 


1/1 T /A\ 

14. J (4) 


C i 6 — C2 — C3 — C4A 




D.U (4) 


Ci / A — (JjA — C / A — CSA 


1 1 

— loo.i (JJ 


C i — Cz — C J — C4d 




1 /D.O (/) 


L.3 A — L-OA — L. / A — Ui A 


— 1 /J.O (ij 


C i 0 — Cz — C j — C4l3 




-4.6 (7) 


/^C A r^/i A /^T A /^O A 

CjA — CoA — L. / A — Co A 


4.8 (5) 


r^c\ A r^A A /^i Ml 
CyA — C4A — Ci — N i 




-53.1 (7) 


(JjA — C / A — CSA — CyA 


1 /o. / (z) 


CjA — C4A — C3 — N i 




1 TA A 
IzV.U (D) 


CoA — C / A — CsA — CyA 


-3.6 (4) 


r^o A r'A A r'l 
CyA — C4A — Ci — Cz 




linn 

1 ly.y (j ) 


C / A — Co A — CyA — C4A 


-0.1 (5) 


CjA — C4A — Ci — Cz 




Jo.U (/) 


CjA — C4A — CyA — Co A 


2.6 (7) 


r^QA r^A A r^i r^ATi 
CyA — C4A — Ci — C4r> 




— i4y (0) 


C3 — C4A — CyA — Co A 


— i / J.4 (4J 


A A A ATy 

CjA — C4A — C3 — C4r5 




33 (7) 


/^ni3 r^AiD r^zjD 
CytJ — C4d — CDd — Co 


-3(2) 


f^ZD Axy r^i Ml 

Cjd — C4d — Ci — N i 




1 (Vl 1 /I C\ 

lU/.J (Id) 


Ci — C4d — CDrs — Co 


ITI '7/11\ 
1 /I. / (11) 


Cyts — C4d — Ci — JN i 




TO 1 /I T\ 

— /q.Z (1 /) 


C4h5 — C jr5 — Co — C Id 


2.3 (17) 


CJrS — C4h5 — C3 — Cz 




/^T C /"I A\ 
-0 /.J (IV) 


CjB — Co — C Id — CoB 


U.3 (14) 


CytS — C4hS — Ci — Cz 




1 A"? A /I /I \ 

lU/.U (14) 


CDd — Co — C Id — (JiD 


—1 /o.j (0) 


Cjri — C4ri — Ci — C4A 




— loJ (V) 


CI Id — yJio — C/d — Co 


loo.y (0) 


Cyts — C4l3 — Ci — C4A 




I 1 

II (6) 


CI /rs — Via — C/rs — Cod 


110/1 ^\ 

—11.0 (Iz) 


"\T1 1 A 1 C 

Ci — JN i — CiU — Ci J 




110 /I 0\ 

iio.oi (io) 


Co — C Id — Cors — CytJ 


— z.z (14) 


MT Ml /^1A 

JNz — JN i — CiU — Ci J 




— 60. i (z) 


U JD — C / D — Cod — CytJ 


1/0.4 (/) 


r^i Ml f\ 1 
Ci — JNi — CiU — Cii 




1 1 iC 00 /I o\ 

— iio.oo (io) 


r^Ti /^OD r^c\T3 r^ATi 
C / D — Cod — CyB — C4d 


1 iC /I 

1.0 (lo) 


Ml A 1 

JNz — JN i — CiU — Ci i 




J0.z2 (iy) 


/^CD r^ATD r^ctT) r^OD 
Cjd — C4d — Cyhs — Cod 


1(2) 


JN i — CiU — Cii — Ciz 




1 net Z A / 1 
i /y.j4 (ii) 


r^l r^ATt r^CiTt /^QD 

Cj — C4d — CyrJ — Cod 


—1 /3.0 (11) 


r^i^ 

Ci J — CiU — Cii — Ciz 




— jj.yo (iy) 


r^l XT1 

Ci — Ni — SSI — Ci 


A A 

U.U (z) 


CiU — Cii — Ciz — Cii 




JJ.O (z) 


ClU — ^iN i — JNz — Ci 


—1 /4.I0 (lo) 


^^^'x c^^a 
Cii — Ciz — Cii — Ci4 




JO.U (z) 


JN i — JN/ — Ci — Cz 


(J.z (Z) 


Ci2 — Cii — Ci4 — Ci J 




j6.4 (2) 


JN z — C i — C/ — C J 


-0.4 (2) 


Ml r^iA r^i^ f^^ A 
JN i — CiU — Ci J — Ci4 




— i /y.yj (i J) 


JNz — Ci — Cz — CiO 


— i /y.ys (iy) 


Cii — CiU — Ci J — Ci4 




J6.i (2) 


N2— Nl— C3— C2 


-0.20 (19) 


C13— C14— C15— CIO 




-56.4 (2) 


CIO— Nl— C3— C2 


173.21 (16) 


C3— C2— C16— 01 




3.2 (3) 


N2— Nl— C3— C4A 


174.3 (3) 


CI— C2— C16— 01 




-177.3(2) 


CIO— Nl— C3— C4A 


-12.2 (4) 


C3— C2— C16— 02 




-176.26(18) 


N2— Nl— C3— C4B 


-176.1 (6) 


CI— C2— C16— 02 




3.3 (3) 


CIO — ^Nl — C3 — C4B 


-2.7 (6) 








Hydrogen-bond geometry (A, °) 










D—H-A 


D—H 


W-A 


D-A 


D—H- 


02— H102-01' 


0.91 


1.73 


2.640 (2) 


174 



Symmetry codes: (i) -x, -y+l, -z+2. 
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